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(54) PRODUCTION OF POLYPEPTIDE BY ACELLULAR PROTEIN SYNTHETIC SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a polypeptide in a short period of time in a large 
synthetic amount at a low cost by producing the polypeptide by intermediating a transcription, translation, or the like., 
of a nucleic acid encoding the polypeptide in an acellular protein synthetic system containing a concentrated cellular 
extract 

SOLUTION: This method for producing a polypeptide in a shorter period of time in a large synthetic amount and at a 
low cost by an acellular protein synthetic system using a dialysis method comprises producing the polypeptide by 
intermediating a translation or a transcription/translation of a nucleic acid encoding the polypeptide in the acellular 
protein synthetic system containing a concentrated cellular extract and performing a shaking or an agitation dialysis 
of the acellular protein synthetic system consisting of a synthetic reaction liquid containing the cellular extract as an 
inner liquid of the dialysis and a polypeptide synthetic substrate solution as an outer liquid of the dialysis, which 
system is separated by a dialysis membrane enabling the mass transfer of the inner liquid and the outer liquid to 
recover the polypeptide. 
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umm i ] mm m Wzmm®.? yno%^i% 
me & t tsmmm 9 > a 7 * t» # u ^7^ k 4 

£j5£££««:a*rrt»E<!: U * 'J ^7'? F£j5fiSJt»* 

3 ] ffitmwmzfcfcm&fimT utzm a 

t um^. i 2 kie*©**. 
cw**4] mtejiw^u o o o oy^h>^SA 

3f. >7-y-^lfl*Jll«. V77.L-W. x-;niyttt 
HeLa». CHO«, tB*»«££<0 

[ii*^ 6 ] mfie mmmm^tamAmm±mm s 3 0 

ft. 

tt a nmmftz =t o xmm lt» sna zttwrnt? 

ftpm&EfllM&T'. AIIA1 9flc ( r n a . me t ) 
a»SRtt©2FftTI»S*ifc*l»«S 3 0 «JtBii££i8#Tfi 
fStU »?*BMH 0 0 0~1 4 0 0 0©a*fK*^ 
b T Sflr C 8 L TS#t £fir -5 - 1 \Z J: o Tf# 6 ft Z 
bV>X'$>ZZ 1 tr 4» #H 7 (Cf2«W7jft,, 
[M*S9] «HEa#r*S»«. IWrt'J^A. 

1 "tail*® 8 CIB«<D£ft. 
[W*«10]' fll^fcffllfi^W^JtSjS***. AT 

P S±* t LX 7 U7f- >*7— fe't 7 U7? 7 

CI*** 1 1 ] aWftSffl.^fclRIMft* >A7«£f* 
3KJ:5tf U^7^Kfl§!|ii75ftlC£^T. Tdlfflfi* 
<7)«fitti$ft b tfK A T P mi. % t L TOO 7 U 7 ^ > 
+7— t:i:7l/75 L >*X7x- hwm^-d-^^SS 



W?7 * 'J K S: □ - KT-5 
a»<0HWS ttte¥/HKS^ LT«# U ^ 7'^ H 4 

ft. 

[iHjRifi 1 2 ] ffi£ffll&ttti2ft$rt<*:fllHS 3 0 mm 

[»9iroBII!l&BM8J 
[0 0 0 1 ] 

mm? >rt?M£tfimz±z>#>) ^7°^ K<osa*ft(c 

Mf-6. 
[0 0 0 2 ] 

/^KtaLfc5IS*4«*Lfr^. PCR4 
fflt>Tf^J«LfcUr:7DNA*»«ai:LTfflt>4Ci:*« 

nt, ^?^-M»7-fy->3>, h5>7>7*-/ 

[0 0 0 3] JSIBIfi^W?^Jl^)«*©^J«*ac»ttl 

9 6 0¥fti:^f!5^*snT*64-etTSitten 

(A'-y?ft) CDteM^>y?7M^Bg*«^>A7K^ 

lEfiBtftofcrotel 9 8 8^Sp i r i n 6(C=fc-5 7n 
-M^li (Sc ience 1 9 8 8,.2_4 
2., 1 1 6 2 - 1 1 6 4; 1 - 5 0 3 1 1 9^ 

7^. ATP. GTP9*#>7"C<t0a«WC«»& 

l. mmimfti&'Mm£ftLx : &ihLtzfcfcm£Vfcfo 

MMnMW&mWimzfT-ot^ojj&X'&Z,, 7D-ii 

ppWft+i^iHtaifisnfc. zft\z#M>rt</n<D'£ 
tfzm\tmMmzm±i>. 1 m 1 ©s^a&fe oioon 

7*C«tl3 7n-ft©«#^«i:$nt (4#M¥4-2 0 0 
3 9 0^4i«) . L^L. 7a-Si:iW>/^«^i« 

[0 0 0 4] jfi¥. a«fK*^Ufcl£»t«tt), 
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Kim iChoi (Biotechnol. Pro 
g. 1996, 12, 645-649) ti, i§rrH£l£ 

iffilcMJtT^WX^H&sKSfT-pA. Dav i sb (P 

romega Notes Magazine Num 
be r 5 6, 1 9 9 6, p. 1 4- 1 8. P r 
omega Co r po r a t i on) II TfJB£cDjgf/r 
i-y SSfiJfflL/^niCtO. 7D-r£iJt^LTffi<M 

[0 0 0 5] 8it<&£JEfc*tt-e&<. JBllBttffliBtt'&JS 

«flfiffiif££ISfti&i&ji<Wc J; 0 - it J: 0 . 

$l£&8L<7)lii\±.t>m&$tlT^Z> (Nakanoe, B 
iosci. Biotech. Biochem. , 
5 8 , 6 3 1 -6 34; K imb, Eur. J. Bio 
chem. 239, 881-886 ( 1 9 9 6)).* 
it. *»B**ro«81BB^>^^Jt^l5jJ*C*Jl»T. A 

)l^-b (PEP) t¥)\,}i>&*i— t? (PK) (Offl 
7U-7?->*X7i-H (CP) ii7W7? 
(CK) ©«*^t>itl=S6XL. £b(C. * 
<D{t!iroSJSiSM)5)c^a!a^lC=t 0 A'-v^riTfc lml© 
EfSI^SfcOSB'M g (Ya b u k i b, Journa 
1 of B i omo lecular NMR, 1 1 : 
295-30 6, 199 8) 4>£g*T£5. ICt, 
PEP. CPtt^t"nt)ATPS±rofc»©S»f» 
0. SfcPK, CKti^T'nfcADP^ATPIcS^-T 
■5gNr?&3„ PK. CKIi^-n^'nPEP. CP£S 

T»6nfe»*©^riEftHK imtChoi (±jf) t 
•t-5 1 48#HT1. 2mg/mlT*li. ^Mlil 
B#f B 1$ifc0^8 0 y g/m 1 T\ ^fflLtSJf lm I <& 
it 0 1 0 0 p. gTftofc. 

[0 0 0 6] 

[»9!>W*ftLJ:3i;1-*IIH] *«9!<0Bttli. ftM 

[0 0 0 7] 

J5fc*«t»Ttt#U H«r=i- Ht*tt»©IMR*fctt 

&W®tR£^LTfj^J^7>K££fi£U ?£*'J^ 
7°^ K£Blrr3c:<!:*£tJ#i££tl#-r5. 
[0 0 0 8] *B0ifcJ3HT. ±«a^tea. tt&lllj&iA 



S. *56WlCiJ^T. ilWIiJl 0 0 0 0?)Vh'st:& 
AS^SHft. »£KBfl5 0 0 0 0$OH»>i3J: 

[ooo9] *9figucj3t>T. ttffinflaiaffiMca^n 

)bU -y tSl7K!SaiSS. HeLa«, CHORUS. 

<dt'&%. xmwvnm&mz&^x, zojzoumm 
mmmmtxmws 3 o»ififflttis*»ttL 

IB^tta. t;ijifl/>^ja-^ (PEG) 8tlRfc£ 

UB&BWURT, *JiiKAl 9& ( r n a . me t ) frb 

KJ0W7j?i (Zubayb (1973) Ann. Re 
v. Genet. 7:267-287) T'f#6ftit*fl! 
BS 3 Otttfjfg (P r ome g atb^bfcA^ »Tfig) * 

awrtrsiu. #?mmm o o o~i 4 o o o©a*f 

fSt, tfyx^xi^^Un-Jk t)L<tt'>a«/i 
\z*w\,t. K 'J >**tt£j«#«£* (piJAtfS I GM 
A&SJtf) F i c o 1 1) . t^tfCi^T'irS. 

[ooio] *%^ici5^T. ±te*Ma^>/'?i7^ 

A T P t LX Z> V 7^ > fe* t 7 U7 

mtiUM&tl b LN'tC A T P t L X<D 7 V 7 =5- 

^ W< ^ Jt^BS* f Ttt# 'J 7*^ H * 3 - H T * tt« 

(DMmztzm^/MmzftLx'&tfv^?? 
ut. ±E«tttnffiii7cfliBs 3 ommmmmx^ 

i. 

[ooii] mm^y^^n^ 

%1 tt. mRNAOlim*tt*aoTU#V-A±T# 

trna ^^pet 5 t *wmw.ik<>M-% 

^^(Dz&ttZc *wmwx^o r?i^«ttttl 

*j ti. U#V-A. t RNA/j:i*(7)^>/'?7K^IC 
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iSflf. ISftttl. PEGitIB (H. Nakanob, J 
our na I o fB i o t echno I ogy, 46 
(1996) 275-282) & £'©?^]©?lS§?££/c 

ffiffii(£*©lg?>/^MSf £^II<!:LT. ^©SS© 
[0 0 12] *9HBWCH5 r^ij/<7'?h'J tt. ffift 

©7s /tt»sa»s«j*sn*tt*©#?*©'W 

W^K^tJ^y^K) ©<^-fnt>££-f 5fc©<i 
r*. *W«»Tl»5 f$&J <t(iRN A. mRN A. 
DNA. c DNA©^-ftlfr£fg-f. 
[0 0 13] 

^7°^ K©±g*a<|6]±-r * - <t t>&tti L-fc. 

it. $^«8ff©*SfcgSrfitfcfflt>5::<*: 

« jST«t»^ t> © t SJ* t - 5 i t K J: 0 . # 'J ^ ^f 1 H 

©£/£■;£ $ <b K&STt S £ i . fcHtti L-fc. 

[0014] a«ttttifS(i. mm . 

eLaft CHOat©, fin* >/t*H&J«}Stt 

WttffiwKftii J;tf]Il££#j*ffllJSfr b ©atnnrefc-s c 
t^T^S (Clemens, M. J. , Transc 
ript ionandtrans lat ion-apr 
acticalapproach, (1984), p 
p. 2 3 1 -2 7 0, Henes, B. D. iHigg 
ins, S. J. 31, IRLPress, Oxfor 
d) .'±EJt*©<fci3 0. fi»fi»HJ*ttU#7-A. 

m&mommmz.tt? ratt, j . m. e>. t r a 

nscr ipt ionandt rans lat ion- 
apracticalapproach, (198 
4), pp. 179-209, Henes, B. D. t 
Higgins, S. J . H, IRLPress, Ox 
ford) KHEfcoatfefcttfB-C**. ftftWCIi. 7 
U'>? L 7*U-yXC«tS»» (P r a t t b, ±») ^ 
yXk'-X^ffl^JtWfc (Kinib. ±jf) IdioTfr 
^c:t*<T#-6. ff* U>aifittaJiBitt*l§SS 3 OSffl 
SStflUJJST*5. S 3 oaeiAffiiKd. ^fliSA 1 9tt 
( ma , me t ) A^Kftffl^S. l*l*Ji"P ratt 
b (±ffl) ©^SKEoTSIST^SL-. *4l>liPr 
ome g att^No v a g e nli^brfrRScfttS £>©£ 
ttffll,Tt>J:n. 



[0 0 15] J:K3llllSfflHJfStt-t©&*> 

t?) . jgtff. PEGitJS^t'lCck^T'fTOCi^T-^ 

iiii^Tl. 5~7{&KLL. PEGitJST'1. 5~5fg 

$WKL-<fc4. Sfc. /hSE?fffltBrf©tI£. PEG 
ttlBTl0ft©ai8*<5l(l6T** (Nakano, H. 
b, ±») . PEGifcl6KJ:*:SfeTH, Mtefflffittc 
PEG#*«*fitf* 

R * * T @ IK L . C ft * '> ft © tl «* K »*» 1" C £ K <fc 

«. GsjAtf&Mi©!!^) 1 (CIB«©*?i(CJ:oTIIM!iI 

ire**. -r&t>5. io©*r±T«, Mto&tzim 

(Mz.tfttTmmRl o o 0~ 1 4 0 0 0) £:ftL-Ti§ 

4. :CT. SflrftftJi. WStfJ'J^A, t»7y*y 
yf-thHh-Jl'ttttSSiitt, PEG 

(0J;Ltf# 8 0 0 0) . yal/Ilf^Pil't K 'J >* 
i§tt£j5)c£*-&#: (flAtfS I GMAttK©F i c o I 

1) »©«$mMWH<!:4£trcia«T#*. 

[0 0 16] ^IIS 3 0 fflffliKatf&fBlBKtt 1 9 9 

2|l:Beck 1 e r6 (ASMpos terpres 
entation, 1992) #«J«>T$B£U 
Dav i sb (JUf) #ffii;&£#JfflLfc*X'7--JI/i§ 
#r£J(££§E«L.'n>5#. ^©^-fntC^^Tt) S 3 0 
J*ffl&li*»ilS©fc©#ffl^bftT£fc. Sit. Dav 
i s b (±JS) ©F i g. 4C(Ctt. StrrK©^»K 

[0 0 17] cniCWUT. *36«©*ffiTtt. S 3 0 

=fcoT. *J:^/*fctt» : f*IRff©«tO**^a*f*l 

T**B» b n-5 P# /STS«f HfK* iKttS: © iXiftl" 
dilCtcT. ffi*ffilC«tSt)©*ttSA»C«<#iJ^ 

t asntaaa. w a t* naue^T?© ^^71^ 

-Jl'7tf;i'h7>^7i7-t''(CAT) SttiRa 
s ^ >y?^ »©tS*©«l^S{bCB5T4H 2 . 0 3 K 

^anx^a (*ffi« 3 45«ttX4#fig) . cat®^ 

a^^-^x!:, 1 2B#f B lT©lSr:f5T5mg/m 1 . 2 1 B# 
f B ]©S)ST6mg/mlit^]iUc. $kmm%T'<DC 
ATOSrfLT'fcXigib&^kMmtl 4P#IBT1. 2m 
g/ml (K i mi Choi, ±») T?*4A«. *fg R ^ 
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[0 0 18] *3EM«^ffiTtt. mMMtlX^mt 
£MMi LT^tfJIi 0 t> L < »a»HspIl!e/j:i8«fS 

(J. t&IAtfD ispoDialyzer (S&iSjiS) 
( S p e c t r u mtt©) S 1 idealyzer 
_(S»iBifll) (P i e r c ettH) tiWtf<otlb. $ 
fc. *X*r-;hE£ffl8«<!:LT»i. Spectra/ 
P o r mm^n.-? (Spectrum 

[0019] *aga^>/^n^j«3Rt*it«a«frt« 

(?ttt>*>. #U^7°^K£j&£fi>i£) Cfi. 7CH1SS 

3-h't5DNAtL<IJRNA (mRNAf ) . AT 
P (7f/y>5' - = 'J>K) - GTP (7*7y->> 
5' - = 'J>») , CTP (i/^v>5' - = 'J> 
BE) . UTP (^'Jv>5' - = ij>«) . HIKffic. £ 
M. 75 /Sr. RN7— KB**. fixS^J, &SlC=fcO 
RNA^U/7-t' (DNA*»StLTffl^*»^) 
*=ktftRNA. i** - ?**. A 

T P f?££ £ L T*7. *I y -)l tf Jl^- r- i h* > 
8*7—" tf©£I£fc>-tr£ 1t\tiP U7f>*77i- h i 
^ U7^>+^— trCDlI-g-t)-&. 'JX7 c ^>^7 ,, J:3- 
;^ (0Jx.J£#8 0 0 0) . 3' , 5' -CAMP. ^8 
& RN7- tffifWW. MtcSiJ (WAtfy^hU-f h 

^bMttiH^. RN7-t'SfM- DNAfclXteR 
NA, RNA*'J^7-tf«»l>fct)0)J««fflT*«. 
flSJAtf. fffflrtfll. ATP. GTP. CTP. UTP, ig 
SI. 7 = /®. tt««fti'*^tti4:A*T?*-5. gfiDrt 

[0 0 2 0 ] liffjiS<i:LT(i, MZ.\iHe p e s -KO 
H. Tr i s-0Ac<BJ:SfclMrH*ttfflT*4. 
SKDfltt. Dtttt («*.tf7>*:^Att! 

7->*{b7-MJ'}A. 7>tf->U>ft<!:T*-6. 75/8 
«^>/^SS:HlfiE-r-5 2 0aa)7 5y8T*5. £ 
fc. DNASRaiLTffl^5S^I:(iRNA#iJ^7 
— fe*££££tC!3sflDT3#. CTAtt'T 7 RNA^'J y 5 
— t'& if <D mig©SI^ £f£ffl T t -5 o 
[0 0 2 1 ] *3SipiCi3H"CH. S#n££Jf!^fc.«SII& 



f^tj^iiiffis 3 oaeifitfitisMiTaaa*. cfucinjtatt 

fcK >/l7H£»>L3©^©ft!!©l$#3f©&W 
fi±ii!!L;tt>©£jlfflTt3. 
[0 0 2 2 ] *%BjT'ia. #'J^^K(J. ±SE£iS© 
t H 9 'h ^ 7' f - H A > b * ^ 7° ^ K ( Z m 5 ffi Sc © t) © £ ft 
£»©t>©$£te#r*l©t>©&£tr. BMW* 
U^7°? L F$=i-r ; T«DNAtfe«RNA(a. 

Ac f«tn& nmm i> l < «sa^^ e y y a d n a . m 

RNAiLTJfJnro^ri (7xy-^/i7DD*^A$il 
If. x*/-;WtR. *ft-t->"7AffiS£jEa.£.^«ci:) 
T-f#^>75\ SSlitt. c DNAi7n-->yT^fi£ • ^ 
&£WJ. # U ^7°? H<7)7 5 J 

[0 0 2 3] *$6W#Ji©ft*Ki5<r>Ttt. ±KEc0i2t/r 
jgWrtfSSfetin^blHliRT-s^i^Trt-g.. rlS* 

taStia«l<J2 5~*-J5 Or. $7SL<li3 7rT 

fc. «i5a*fcL<n!n*a«ttffia. ^i^tfioo 

~2 0 0 rpmOTt#5. BW©#U ^7"^ KW± 

[0 0 2 4] **W©*ffiTtt. ±IEfe«^>/ , ?7K 

Pg^^'l 0 0 0 oyjl'h^jgA -3 }fSKB*tl 
5 0 0 0 0y;H->^3j;O.' J E-nJil,±Wt)©^MfflT-l)±i 

[0 0 2 5] 4fiSc^U^7 0 7°K©f»E!(i. 

fi. # U ^ - K ©ttR Cfi i;Tffi*a» © © S -¥54 
lC*£Ha:tft£fc1tTtefflT#-5. ^JA(i'E^87> ; E 
X>7A%L<tJ7-t h>?t^. KIAtt. 7-*>bL< 
(ci*5 1 ^>32^7D-7h7'77^-. W*ttffiS^fflf 
D7hi/77-(-, 77^-r-f-707hi/57^ 

-. y^5ii?n?h^77-f-. HPLC. m^w 
©J. 7 □ -7 h 7 * -t> -> > i^/cC £'©1f ffl ©t£ffi£#tf -5 
Clt^TtS. 4^U^7'^h'©|5l^^ c ti;^ffilJ, 
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iSttSBjt. fts^wais, ftK^mm, i^ywMft 

[0 0 2 6 ] 

m&m i *»ss 3 offiffi«<pggB<h»« 

*J»8S 3 0 tttti«tt. Z u b a y b (Annu. R 
ev. Genet. 7:267-187, 197 
3) (D^mz^X, *JIi«A 1 9& I rna , me 

[0 0 2 7 ] 1 5m 1 <D±mmS 3 0 JfliBiS£jiflr5 L i 
-7S p e c t r a/P r o 2 (^i^ftKg^, 12 0 0 

0- 14000, Spectr um#S) (CAniSW? 

1- 7£5>yTit£Lfcfg, 5 0ml(^i§$B [2 5 
g^3^UXfl/>^U3-jl/8 0 0 0 (PEG8 0 0 
0) KigfflEA (1 OmM Tris-HCI (pH 
8. 2), 6 0mM CH3COOK, 1 4mM Mg 

(CH3COO) 2- lmMyftM/h-^ (DT 
T) ) £JJDA* §M5 0ml fcLfcfccD] t*tCt- 
hy-M 7 ^ (Heat Seal Bag, Ya 
mamotojil) ICAttTt- h 

[0 0 2 8] ^jUSS 3 OliffiSOAoTtatFr^a-^ 

(BftBSrHffiLfc^ 4'C'Tl 5 5HH5 0 Om 1 <omm 
AfCttLSHrLfc. ±lBO^ffi(CctO, ^>/t^»«S 

[0 0 2 9 ] 2 gff^ffl^fe^lPH B ^W^^ 

^>/^M£s££JSif£ (ilWFW OftjsJttt. 5 5mM 

Hepes-KOH (pH7. 5), 5mM DT 
T, 1. 2mM ATP, 0 . 8mM <7)CTP, 
GTP^[/UTP, 8 0mM^l/7^>^7i- 
k 2 5 0 /zg/ml ^U7^>*:J— ii, 4. 0% 
(w/v) PEG8 0 0 0, 0. 64mM3* , 5' - 
cAMP. 6 8;uM L- (-) - 5-7*)l^)l- 
5, 6, 7, 8-f h7tKnia, 175//g/ml 
E. coli t RNA (Boehr inger 
-Mannhe imttB) , 2 10mM 
*'J^A, 2 7. 5mM NH4O A c , 10. 7mM 
Mg (CH3COO) 2. &^lmMW2 0i(D^>^ 
£MWWE7 5/», 0. 05% NaN 3 ,6. 7/ig 
/mi pK7-CAT DNA (CATjeSKi?* 
-;Kimb ( 1 9 9 6) Eur. J . Bioche 
m. . 239:881-886), 9 3 ug/mlT7 
fe\ 0. 5a-vh//i 1 RN7- 
"z\mn\ (Toyob ottKf) ,0.3 gff OfUS^J 1 



[0 0 3 0 ] ^>A°^K£tfcffiKi£r& (SffittMO <D& 

DNA, T7 RNA U / ^-t'SrBfct, 
4. 2mMMg (CH3COO) i^mwLtzh<DX'$>o 
tz. 3 0 0 ix 1 ^SWrtfflESAftfcD i s p o/D i a 
lyzer C E (#-T ffi|ig# 10000t)L<tS50 
0 0 0, Spectr um&Kl) 3 0 0 0 u 1 (Dig 
«f^»0)A-3fc 1 5m 1 ^zL-7'HAn, liKSffllSd: 
?*£ttg§T3 7 ( C> 1 6 0 r pmTiit 5T<5 CltfCJ; 

[0 0 3 1 ] £JS£^C^£n3CAT^>A 8 ^M<7)£ 
St J, Shaw (1975) Me thodsEnzym 

0 I, p. 7 3 5 - 7 5 5tZ^l^T^*riTffo/i:o 
■fftfc^ 7-t?;i/ZiX>1tVAA<h^n^A7.x-=] 
-JlZ&MtLXCAT CJ:^)^D7A7i-3-J^ 

<AA£5, 5' -y^3j-tfX-2--hnfct#tt 
(DTNB) «rffl^T3Efi£*Lfc. 3 7*0, 4 1 2n 

m\zm %v%ytm<D mmmhtc o ^dd^ o c a t 

<&»tt«:£*L, £tt£»*<hLTCAT*W^JMI 
Srft^Lt. ^*S*BS»«, 6f$P B ltl£itt3CAT<7) 

fiSfflUft02mg/mU «»LfcS 3 OttUifflES: 
fiEfflLfc«§li3mg/m 1 0>JRS£f#;fc. 
[0 0 3 2 ] 3 aff&m>fc&»lfi*>/^tt 

& 

*Sfi«ll<0*ffir»*aLfc*MSS 3 OfflfflSESffiffil, 
ff#0#^tC4Dtt^CAT^»^02tC^-ro 

mmxcAT<7)£j$,&mmTLfc 0 h*os«b» 

SB#ffl*ttL, RiS5Bttai2^rJlT5mg/ml, 21P# 
r^Ttt6mg/m 1 <DCAT%£i$ l tZ>Zt&X*£1Z 
(02) . 

[0033] «s#j4 atf^ffl^fcjsafla^>/^K 

R a sQD^sE 

»fflLfc*MiBS 3 OttlllJSSrffifflL, pK7-CAT 
^•3CpK7-Ras (Ra s9>n$m<DW%^ 
>7 ; K i g a w a b ( 1 9 9 5) J . Biomo 

1 . NMR. 6 : 1 2 9 - 1 3 4) SfflK lmiVlcW 
v>0^t»DtZlmM [I4c] -a^>> (18. 5M 
Bq/mmo 1 , Amersh amttS!) Srffl^fcffflii 

fc. Ra s*>A£7R0)£j5Kft«\ 7yJ^-±T<D5 



(7) 



#632000-175695 



6 P^PbIT- 3mg/ml T-fop t. 
[0 0 3 4] 

(1) 9>MKGtfL* 

*BH<0#ftKJ:S*>/^K<0CAT£fiEfi6mg/ 
m I ($ffi0ij 3 ) (KimiCho i ; ±») 

©Ml. 2mg/m 1 £*t<±[°)9. IJIWfc^Wt 

ffifilAttliK 1 m 1 *fcD<&*>A*Jt<0£fig»it!j8m 
gT*0. «£*ffiTOfi[*?l3mgS±lHl4. L1tff? 

[0035] (2) ^>/^m^s£jia 

*56«O^Fi£tCJ:4^)«aS«ll^|!llftt0tt4 0 0 u 
g/mlT»D. 8 0,«g/m l S*«C± 

EI*. J:0)Hl^nnCH««)^>^^Kt^j«'r*4it 

[01] 



££fi£-f-l>±-TrW*iJT$>"S>o 
[0 0 3 6 ] {Z) 9>Mft%mzmtZ?7.V 

&l*fttttt 5 0 0 it g T* 0 . ^*?£T<7)ffl 1 0 0 u g 

[Ell] £©0tt, jSW£ffl^fcJSSSBJ]S*W'<2R£j* 

0ttffiSS©«ffl©#lit:*fr*Si£:BBJ&6«FMa«)CA 
[H2] croHte. mi&m^ltimf&f'sMKSfSL 

[H3] Z<Dmt. a«r«rffll>fcjilB8a^>/^J(^rit 



[02] 



-e- M-ttXBHrL. 




(8) 



t#M2000-l75695 



7d> h^-->*<7)^€ 



(51) Int. CI. 7 



F I 



T-73-K (*#) 



(C 1 2 P 21/00 

C12R 1:19) 
(C 1 2 N 1/20 

C12R 1:19) 
(C12N 9/10 

C12R 1:19) 

(72)$8«# # F^-A(##) 4B024 AA20 BA10 BA80 CA04 HA01 

i«M¥07tr|:£zR2#l^ Sft^W^Rlf 4B050 CC03 EE02 EE05 

ft 4B064 AC01 CA21 CC22 CD21 DA16 



4B065 BB23 BB25 BB26 
BC20 BC50 CA24 
4H045 AA20 BA10 DA89 



BB28 BB29 
CA29 CA60 
EA60 FA70 



GA10 HA05 



